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Outline

!
- Examples: Hagia Sophia and the Uffizi 

- Complex lighting concepts 
- Implemented with complex materials 
- Discussed in history of art 
- Questions to solve for Radiance 
- Need for data-driven models 
!

- Measurement and Modeling 
- Our concept  
- Open Questions
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Example: Hagia Sophia  
Lighting concept
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Example: Hagia Sophia  
Roman glass
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Example: Hagia Sophia  
Translucent marble (Ravenna)
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Example: Hagia Sophia  
Mosaics
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Example: Hagia Sophia  
Mosaics
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Example: Hagia Sophia  
Marble
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Example: Hagia Sophia  
Marble
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BSDF in scatter plane for two marble samples, φin 0 degrees, θin 10, 30 and 50 degrees.

white marble, matte finish
white marble, polished
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Example: Hallways of the Uffizi 
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Example: Hallways of the Uffizi  
Crown Glass
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Example: Tribuna of the Uffizi 
Dome
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Example: Tribuna of the Uffizi  
Mother-of-pearl

13

Pearson Scott Foresman PD

Hannes Grobe/AWI CC BY SA



Slide

Hochschule Luzern

Examples: Overview 
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Type Material Color Roughness Composite Layers

Cast Roman glass matte / blank translucent 80 % tinted wavy air bubbles no no

Blown Roman glass blank / blank 90 % wavy air bubbles no no

Translucent marble matte / matte translucent 10 % tinted even no conglomerate

Crown glass blank / blank 80 % ripples air bubbles no

Glass mosaic glossy 50 – 70 % yes

Marble matte, glossy 5 – 40 % texture even no conglomerate

Scallop shells natural glossy specular 60 % pearl no nanostructure

glossy metallic 40 % wavy no yes

Origin
Production

Surface Type
Front / Back

Main
Redirecting

Characteristic

Expected 
Transmittance

Reflectance

Subsurface
Scattering

Glazing
materials

synthetic
 artisan

synthetic
artisan

transparent
scattering

clear
tinted

natural
artisan

yes
texture

synthetic
artisan

transparent
scattering

clear
tinted

yes
framing

Redirecting
materials

synthetic
artisan

specular
scattering

gold
colored
patterns

uneven
 perturbed

 curved

yes, mixed with
different colored

glasses

yes
varying

natural
artisan

lambertian
specular

yes
texture

wavy
curved

yes
interference

Leaf gold on red
ground

synthetic
artisan

gold
ground color

yes
gradient
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texfunc:
tessera
orientation

mixfunc:
tessera
materials

BSDF:
gold
tessara
(color)

BSDF:
glass
tessera
(color)

plastic:
mortar
joints
(color)

texfunc:
wavy

BSDF
(color)

texfunc:
wavy

BSDF
(color)

texfunc:
wavy

BSDF:
leafgold
(color)

texdata:
curve

BSDF
(color)

texdata:
ripples

BSDF
(color)

colorpict:
marble
pattern

BSDF

Perturbance:
Laser Scan

Patterns:
corrected photos,
specularity removal

BSDF:
goniophotometer
spectrometer

Standard Materials:
spectrometer

Mixtures:
enhanced mixfunc

...

channels

Radiance Modifiers

BSDF:
background
(color)

mixfunc:
gradiant

Leaf
Gold

Scallop
Shells

Glass
Mosaic

Crown
Glass

Trans.
Marble

Roman
Blown
Glass

Roman
Cast
Glass

BSDF

mixdata:
density

colorpict:
marble
pattern

BSDF

Reflect.
Marble

BSDF

mixdata:
density

Open Quesions: Bubbles Bubbles Bubbles Interference

Measurement & Modeling 
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texfunc:
tessera
orientation

mixfunc:
tessera
materials

BSDF:
gold
tessara
(color)

BSDF:
glass
tessera
(color)

plastic:
mortar
joints
(color)

colorpict:
marble
pattern

BSDF

Perturbance:
Laser Scan

Patterns:
corrected photos
specularity removal

BSDF:
goniophotometer
spectrometer

Standard Materials:
spectrometer

Mixtures:
enhanced mixfunc

...

channels

Radiance Geometry and Modifiers for Proxy Method

Glass
Mosaic

Trans.
Marble

BSDF

mixdata:
density

colorpict:
marble
pattern

BSDF

Reflect.
Marble

BSDF

mixdata:
density

Proxy material+geometry:

BSDF
(color)

BSDF
(color)

BSDF
(color)

Proxy
Glass

Mosaic

Proxy
Trans.
Marble

Proxy
Reflect.
Marble

BSDF:
goniophotometer 
(averaged for larger area)
spectrometer

Measurement & Modeling:  
Proxy Approach
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!
Measurement & Modeling:  
Progressive Photon Mapping

!
- Caustics 
- Noise 
- Parallelization
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!
Open Questions 

!
- Does it all work that way? 
- Rendering Times 
- Measurements on site:  

- Face normal perturbations (Polynominal Texture Maps in Radiance) 
- Patterns (Color correction)  
- Specularity removal 

- Artificial Light 
- Suggestions 
- Contribution
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!
!
!
!
!

Thank you for your attention! 
!
!
!
!
!
andreas.noback@hslu.ch 
+41 41 349 33 11

19

mailto:andreas.noback@hslu.ch

